Utah Farm & Home Science Vol. 24 No. 4, December 1963 by unknown
Utah Science 
Volume 24 Number 4 Article 1 
12-1963 
Utah Farm & Home Science Vol. 24 No. 4, December 1963 
Follow this and additional works at: https://digitalcommons.usu.edu/utscience 
Utah Science is produced by Utah State University Agricultural Experiment Station. 
Recommended Citation 
(1963) "Utah Farm & Home Science Vol. 24 No. 4, December 1963," Utah Science: Vol. 24 : No. 4 , Article 
1. 
Available at: https://digitalcommons.usu.edu/utscience/vol24/iss4/1 
This Article is brought to you for free and open access by 
the Journals at DigitalCommons@USU. It has been 
accepted for inclusion in Utah Science by an authorized 
administrator of DigitalCommons@USU. For more 
information, please contact digitalcommons@usu.edu. 
FARM 
HOME 
Vol. 24 No. 4 
December 1963 
AGRICULTURAL EXPERIMENT STATION. UTAH STATE UNIVERSITY. LOGAN 
FARM 
HOME 
COVER PICT RE: At left, cwo photos taken under the phase contrast microscope showing mero-
zoites, a stage of the life cycle of the coccidium Eimeria bovis in calves. The photo above shows 
normal merozoites and that below shows merozoites agglutinated by amibodies in the serum from a 
calf immunized by infect ion with this species of coccidia. At right cwo photOs of the oocySt 
stage of coccidia conceocrated from the feces of calves. These occysts have undergone developmem 
( sporulation outside the body of the h St and are ready to infect another animal. The photO above 
shows occYStS of Eimeria bovis one f the species causing coccidiosis and the photO below shows 
oocYStS of Eimeria auburnensis which is less harmful. The magnification in these cwo photOs is the 
same. Each sporulated occYSt c mains 4 bodie each with 2 infective stages ( sporozoites ) . 
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URS 17. Colt differential. for 1IMIr-
leeti,.. .... of different sin ..... 
.., R. A- Chri......... and J. McAr-
thur. Department of Alricultural 
Econ .... lcs. 22 p. 
this publication reports a study to 
determine variation in cast in market-
ing eggs by size lots and to determin., 
if volume price differentials are justi-
fleet 
URS 11. Marketi,.. Utah wool throueh 
pooh, by R. H. Anderson and D. A-
Huber. Departlllent of Agricultural 
Econ .... ics. 24 p. 
This study gives the extent of wool 
marketing through pools and their 0'-
ganization and operating procedures. 
It allO evaluates the merits of pool 
marketing and suggests ways to im-
prove methods. 
URS 19. COlt of ral.,.. dairy heifers 
In northern Utah, by E. M. Morrison 
and J. McArthur. Department of .... 
ricultural Economics. 21 p. 
this publication presents cost figu:,es 
for raising dairy heifers followed by 
an analysis of the factors associated 
with low calt production. Alt.rna-
tives available to the dairyman are 
discussed and a way suggested to 
determine If Income will be greater 
by raising or buying herd replace-
ments. 
Work is progressing on the new Animal 
Husbandry Farm southwest of Logan on 
Highway 91 . About 60 acres of land were 
leveled last spring_ Contracts have been 
let for leveling a little more than 100 addi-
tional acres. Construction of buildings is 
expected to start in the early spring_ 
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(i OUP F E 
Cuts labor costs, 
time required for 
milking, and 
dust and bother in 
milking parlor 
E. MAX SUDWEEKS 
G . E. STODDARD 
C . H. MICKELSEN 
FOR DECEMBER 1963 
(i 0 (i AI 
I TUDI ar the Utah ration group feeding of grain to dairy 
co ha not limited the cow ' per-
formance as indi idual or as a herd. 
Thi y rem nor only shorten the 
rime per cow in rhe milking parlor 
- uch rime is co dy and comes dur-
ing peak lab r demand - but ir aJ 0 
reduc dust and the b th r of han-
dling grain while milking. 
Ar the Dairy Experimental Farm 
cows are now milked ar the rare of 
one a minute. They are fed grain in 
the iJage manger twice a day accord-
• 
DR. E. MAX SUDWEEKS, assistant professor of 
animal husbandry, joined -the staff last year 
after completing the requirements for the 
Ph.D. degree at USU. DR. G. E. STODDARD 
is head of the Department of Dairy Industry. 
C. M. MICKELSEN is in charge of the Dairy 
Experimental Farm. 
CU 5 COST 
ing to herd production. For mor 
than twO year thi sysrem has not 
limited rhe performance of cows in-
di idually or as a herd. The herd i 
producing b trer than ir has in the 
pa t. Thi is nOt entirely a result of 
gr up feeding of grain but rheir per-
formance has not been limited by the 
y rem. 
This change bas come abour as a 
re ulr of tw tests conducted to de-
termine the response of cows fed in-
dividually or as a group. 
Preliminary test suggests 
grottp feeding 
In the fir r trial during rhree 
succes i e 3-week period cows were 
fed ( 1 ) indi idually twice daily, ( 2 ) 
as a group twice daily or ( 3 ) as a 
group once daily. Re ults showed lit-
( Continued on page 103) 
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Coccidiosis and , richo onias· s in Cattle 
T HE disease known as coccidiosis occurs in many domestic and wild 
animals. It is of great importance in 
chickens in which coccidiosis is one of 
the chief causes of losses to the pro-
ducer. In cattle the disease is less well 
known than in chickens but it is es-
timated to cause 10,000000 loss in 
the United States annually. Coccidiosis 
occurs more frequently in calves from 
about 3 weeks to 6 months in age, but 
older animals, especially those 1 to 2 
years old are often affected. The signs 
include diarrhea, weakness, and lack of 
appetite. Blood mayor may not be 
evident in the feces. In severe cases 
the animals become emaciated, and 
death or retardation in growth results. 
~at~e of coccidia 
The agents which cause coccidiosis 
in cattle, sheep, poultry, and many 
other animals are protOzoa (one-ceJled 
tiny animals) of the genus Eimeria. 
The coccidia are unusual among par-
• 
For about 13 years coccidiosis and trichomo-
niasis of cattle have been under investiga-
tion at Utah State University. These studies 
have been carried out by the Experiment Sta-
tion under direction of the author, DR. DATUS 
M. HAMMOND, head of the Department of 
Zoology in cooperation with the Animal Dis-
ease and Parasite Research Division, ARS. 
Dr. M. L. Miner, head of the Veterinary Sci-
ence Department, has actively participated in 
the study, and Dr. P. R. Fitzgerald and A. E. 
Johnson, of the Animal Disease and Para-
site Research Division, have collaborated in 
various aspects of the work. In the coccidiosis 
investigations, emphasis has been placed on 
the life cycles, immunity, and treatment of 
certain species; while the diagnosis and treat-
ment of genital trichomoniasis, as well as the 
relation among the trichomonads occurring 
in pigs, sheep, and cattle have received 
attention. 
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DATUS M. HAMMOND 
asites in their high degree of host-
specificity, that is, the extent to which 
the parasite is restricted to only one 
or few hosts. Most species of coccidia 
live in only a single host, or may live 
also in one or more closely related ani-
mals. Some of the coccidia of cattle 
are found also in the zebu and water 
buffalo, but some live only in cattle. 
Some of the coccidia of sheep occur 
in goats and wild ruminants as well, 
but some have been found only in 
sheep. The coccidia of chickens are 
apparently limited to a single ho t. 
Another way in which the coccidia 
differ from most parasites is that often 
several species occur in a single host. 
In a recent compilation [Catalogue of 
Eimeri idea (ProtOzoa; Sporozoa) Pel-
lerdy, 1963] , 15 species of Eimeria are 
listed as occurring in cattle, 10 in 
sheep, and 12 in poultry. A total of 
539 species of this genus were in-
cluded in this compilation. This shows 
the necessity of distinguishing among 
the many species. In hosts such as 
the chicken, in which careful studies 
have been made, each species was 
found to differ in life cycle and in ex-
act location in the host from all of 
the other species parasitizing that 
host. 
Coccidia in cattle 
Of the nine species of coccidia 
which have been found in cattle in 
Utah, the 4 which occur most fre-
quently are Eimeria bovis, E. ellipsoi-
dalis, E. aubt-trnensis, and E. zurnii. 
Only 2 of these species, E. bovis and 
E. z~nii are known to cause coccidio-
sis. Under some circumstances, infec -
tion with the other 2 species may 
cause diarrhea, usually not severe. In-
formation concerning the effect of 
the other species on the host is lack-
ing, but none of these is considered 
harmful. 
Low-level infection with one or sev-
eral species of coccidia is normally 
present in cattle, with no apparent 
damage to the host. Examinations for 
coccidia are made by collecting fecal 
samples washing these through sieves 
to remove coarse debris, and mixing 
with concentrated sugar solution to 
cause the coccidia to float to the sur-
face. The mixed samples are examined 
in special glass slides called McMas-
ter's chambers, under the microscope. 
In this examination an estimate as to 
the number of coccidia, as well as the 
species present must be determined 
to ascertain the possible importance 
to the health of the host animal. 
Life cycles 
Coccidia have a complex life cycle 
with several generations included in 
a single cycle. The stage found in the 
feces is the oocySt, which has a protec-
tive wall, resistant to chemical and 
bacterial action. Occysts freshly dis-
charged in the feces must undergo a de-
velopmental process, called sporula-
tion, before they become infective to 
another animal. This process requires 
at least 2 to 3 days and results in the 
formation in each oocySt of 8 infective 
bodies called sporozoites. W hen 
these oocystS are ingested by cattle the 
sporozoites escape and penetrate intO 
the intestinal wall. There they enter 
a tissue cell, starr to grow, and be-
come schizonts. Schizonts undergo a 
kind of splitting process, which re-
sults in the formation of numerous 
new individuals, called merozoites. 
The merozoites are set free by the 
breaking of the host cell, enter new 
tissue cells, and the process is repeat-
ed one or more times. In E. bovis in-
FARM AND HOME SCIENCE 
(I) .............. 
...... _. 2 (I) lint .................. , of a 
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fections there are 2 generations f 
chizonts the fiIst in the small intes-
tine and the second in the large in-
testine. The first-generation schizont 
is so large ( mean greatest diameter, 
nearly 0.3 mm ) that it can be een 
without the aid of a microscope, re-
quires about 2 weeks to complete de-
elopment and each chizont ha more 
FOR DECEMBER 1963 
than 100000 merozoites. The sec-
ond-g neration schizont is much small-
er (only about 0.01 mID in greate t 
diameter ) contains 30 to 36 mero-
zoites, and requiIes only 1 Y2 to 2 da s 
to develop. 
These merozoites enter new host 
cells and undergo exual reproduction 
culminating 10 the formation of 
o cYSts. This final sexual generation 
matures in about 3 days so that the 
whole life cycle is completed in a 
minimum of about 1 days with the 
peak in numbers of oocYStS di charged 
coming 19 to 22 days after ingestion 
of oocYSt. The individuals of the sex-
ual generation aIe much more numer-
ous than those of the pre iou stages 
89 
and are more injurious to their host 
cells, causing bleeding and partial de-
struction of the mucous lining of the 
large intestine. The signs of coccidiosis 
usually occur at the same time as the 
discharge of oocysts. 
The life cycle of E. zurnii, the other 
pathogenic species, differs in that no 
large schizonts occur; the number of 
schizont generations is unknown. The 
details of the life cycle of this species 
and its effect on the host are less well 
known than those of E. bovis because 
experimental infections can be pro-
duced with much less uniformity in 
the former species. E. zurnii seems 
to cause coccidiosis more frequently 10 
90 
Left, above, mature first-generation schizont 
of Eimeria bovis, containing more than 
100,000 merozoites. This schizont has 
been freed from intestinal tissue. Right, 
photo of small intestine of a calf, showing 
mature first-generation schizonts of 
Eimeria bovis, appearing as white spots. 
Left, Tritrichomonas foetus, stained so as to 
show the 3 anterior flagella, the trailing 
flagellum, and the wavy undulating 
membrane, at the left of the picture. 
older animals than does B. bovis. In 
"winter coccidiosis " E. zternii is usual-
ly the chief causative agent. 
Treatment 
Various sulfa drugs may be used in 
controlling or preventing coccidiosis 
but treatment is more effective if 
given before the time of the sexual 
generation of the parasites. A single 
dosage of such a drug given 13 days 
after the beginning of infection in 
experimental coccidiosis prevents the 
signs of the disease from developing. 
Such timing of treatment is, of course 
not feasible in natural infections, but 
early diagnosis and treatment are of 
great importance in controlling thi 
di ea e. Experiments involving the 
testing in cal es of amprolium and 
Other drug found to be effecti e for 
chicken coccidiosi are in progress at 
pre ent. 
Immttnit 
Animals infected with E. bo is, and 
probably ther c ccidial species a 
well, de elop re i tance to reinfection. 
uch immunity devel ps quickly and 
remains frat lea t e era I months up 
to a year or more. This aspect of the 
disea e i of considerable importance, 
b cause it help to explain the typical 
pattern of outbreaks in older animal . 
The e frequendy ccur in feedlots 
where susceptible catde from the 
range are brought together under con-
ditions which facilitate the transfer 
of infection between individuals. 
usceptibility of cattle to coccidiosis 
a1 seems to be affected by weather, 
feed, or stress, such as that accom-
panying transportation for long dis-
tances. In the intermountain region 
'winter coccidiosis" often occurs after 
a spell of severe weather during the 
fall or winter months. An interesting 
aspect of this situacion is that sporu-
lation of oocYStS does not occur at such 
low temperatures, so that the source of 
the infective oocysts responsible for 
the outbreak is not understood. 
Development of immunity is ac-
companied by the formation of anti-
bodies in the blo d of the host. How-
ever attempts to transfer immunity by 
injections of serum or globulin from 
immune animals have thus far been 
unsuccessful. The role of the antibod-
ies in protecting the host against rein-
fection is unknown. Further studies 
of immunity and other fundamental 
aspects of coccidiosis are in progress 
with the objective of finding informa-
cion that will be useful in controlling 
this disease. 
( Continued 011 page 10 
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Effects of temperature on egg production 
C. E. C L ARK, H. N I K 0 0 P 0 U R , and C. I. D RAP E R 
H IGH summer and low winter temperatures influence repro-
duction in chickens. Decreased egg 
production and excessive egg break-
age, due to eggs with extra thin shells 
during hot weather, cause appreciable 
economic losses to the poultry in-
dustry. 
T emperatttre affects egg prodttction 
Experimental evidence has demon-
strated that egg production is ad-
versely affected by prolonged temper-
atures below 40 F and above 90 F. 
However, in tests at the Utah Sta-
tion pullets held at 5-90 F for five 
hours followed by periods below 60 F 
showed no loss in egg production. An 
artificial environment was provided in 
which daily temperature fluctuations 
varied from 65 F at 4:00 a.m. to 95 F 
at 4:00 p.m. and back to 65 F at 4 :00 
a.m. (fig. 1) . Comparing a 4-month 
period of performance of birds in the 
artificial environment with those in 
natural winter temperatures in Logan 
and with a controlled constant 65 F tem-
perature no difference was found in 
egg size, feed conversion interior egg 
quality, and egg pr duction. The 
birds were apparently not under stress 
in this type environment or they were 
capable of making the neceessary 
physiological adaptations to permit 
favorable performance. 
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Egg prodttction also influenced by 
heredity 
Demonstrations at Utah State Uni-
versity have also shown that heredity 
may influence the relation of tempera-
ture to egg production, depending 
upon the locality in which the birds 
have been developed. If this can be 
demonstrated under repeated experi-
ments and under commercial condi-
tions' the information will prove val-
uable to the poultry industry. It would 
be especially helpful to poultry breed-
ers and commercial poultrymen in 
areas where extreme temperatures pose 
annual hazards to laying flock economy. 
How theories were tested 
In these experiments, hatching eggs 
from strains of White Leghorn chick-
ens, developed over a period of several 
years at Wyoming and New Mexico 
Experiment Stations, were shipped to 
L gan where they were incubated and 
hatched. The Wyoming strain (S-Wyo ) 
represented birds developed at approx-
• 
DR. C. ELMER CLARK, a ssociate p rofessor of 
poultry husbandry, joined the Station staff a 
year ago after receiving his Ph.D. d egree 
from the University of Maryland. He came 
to the Unive rsity in 1952 a s extension 
poultryman. M. NIKOOPOUR was a g raduate 
stud ent in poultry husbandry. DR. C. I. 
DRAPER is head of the Depa rtment. 
imately 8000 feet elevation and at cool 
temperatures; the New Mexico srtain 
( S-NM) represented birds developed 
at about 3900 feet elevation and in a 
warm climate. A third group of birds 
represented a strain sold commercially 
in Utah (S-Comm). Hatching eggs 
used to obtain the parents of the com-
mercial strain were shipped to Logan 
from midwestern United States. Eggs 
were hatched and parent stock were 
reared to maturity under natural Lo-
gan conditions. These commercial 
birds were incross-hybrids and were 
hatched from eggs produced by this 
parent stock. Experimental chicks of 
all three strains were hatched in the 
same incubator, identified with wing 
bands, intermingled after hatching, 
and were then floor-brooded and 
reared under the same conditions. 
At seventeen weeks of age the birds 
were placed in individual cages in 
units of five birds each, with eight 
units per strain arranged randomly 
inside three different rooms. Temper-
ature regimes in these rooms were 
65 ± 5 F; 70-100 F and natural or 
"unCOntrolled" temperature, represent-
ing conditions under commercial pro-
duction in Logan. The 70-100 F re-
gime fluctuated daily by controlled 
programming to permit 100 F from 
( Continlled on page 1 5 
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Our enigmatic weather, part 2 
THE AIR MASS I ACTION 
G. L. ASHCROFT, LOIS M. COX 
E. A. RICHARDSON 
W HAT makes a storm? Why? How? In part 1 of this series, 
the basic ingredients of weather were 
discussed on a global and local scale. 
In this installment we'll learn more 
about storms and their occurrence 
across the geographic belt that in-
cludes Utah. 
Utah lies in a temperate zone of 
the globe. The general air circulation 
across the state, therefore, is from west 
to east. The state's weather also is af-
fected by the capriciousness of the 
polar air mass to the north. 
No matter where it occurs, the line 
of contact between contrasting (warm-
cold) air masses is called a front. Ex-
cept in a few cases, fronts ' ( warm, cold, 
or stationary) lie in low pressure 
troughs. This accounts for the drop-
ping barometric pressure as a front 
approaches. In considering storms, it 
is also important to remember that 
the most severe forms of weather oc-
cur in frontal areas. Winds, clouds, 
precipitation, and temperature con-
trasts are greatest where fronts exist. 
The storm system 
A hypothetical storm system that 
would have an impact on Utah is 
shown in an idealized form in fig. 1. 
When studying the figure, remember 
that it portrays events that may ac-
• 
GAYlEN l. ASHCROFT is assistant professor 
of agronomy, and lOIS M. COX is technical 
writer for the Division of University Re-
search. E. ARLO RICHARDSON is climatolo-
gist of the U. S. Weather Bureau in Salt lake 
City. 
tually be happening simultaneously in 
various locations around the earth, but 
it also illustrates the sequential move-
ment of an individual storm from west 
to east. 
In many respects a storm can be 
compared to a ballet dancer perform-
ing a counterclockwise pirouette across 
the stage, with the !tage being a por-
cion of the globe. As the air circula-
tion (the speed of the dancer ) in-
creases, the storm intensifies and deep-
ens. As the circulation decreases in 
speed, the storm dies out or dissipates. 
Each storm, again like a ballet dancer, 
has its own unique personality and 
must be considered in this light. No 
twO storm "ballets" will ever be iden-
tical in all characteristics. The gener-
alizations in this article are but 
descriptions of what usually can be 
expected to happen. 
A few additional background facts 
must also be borne in mind when in-
terpreting the diagrams. Air always 
tends to move from areas of high pres-
sure to those of low. In the vicinity 
of high pressure systems, air moves 
relatively slowly. Also, cold air will 
usually move more swiftly than warm 
Fig. 1. life cycle of an idealized storm system: (A) The storm ballet begins - birth of a frontal wave in the Gulf of Alaska. 
(B) The tempo increases - storm intensifies decreasing the width of the surface wedge of warm air. (C) The climax - frontal 
wave occludes in the vicinity of Utah. (D) The finale - storm fades away . 
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Cirrus (Cn 
Altocumulus (Ac) 
Stratocumulus (Sc) 
air and will pU h in under the warm 
air forcing it aloft. 
What a mete rol gi t might de cribe 
in man long and compl x t rm bur 
we w uld call a t rm area i hown 
in fig. IA. Thi impl depict a re-
gi n here a cold air rna with it 
greater peed i encroaching on a 
warm air rna s. A the storm s sc m 
de el ps ( fig. IB ) the pr ssure at the 
c mral juncti n of the twO rna e gets 
progre ively lower. Evenmally the 
c Id air effecti ely pa e under the 
warm air. Thi cau e the urface 
juncti n of the warm and cold air to 
gradually shiftouth ard. 
The cold from is chen said to hay 
celuded (caught up with the warm 
from ) . The ccluding pr ces r the 
lifting f the warm air is graphically 
hown in fig. IC 1m n e weather ac-
FOR DECEMBER 1963 
Cirrocumulus (Cc) 
Altostratus (As) 
Nimbostratu!l (Ns) 
ti ity u ually i a ociated with an 
eluded from. 
nce tbe cold air has displaced the 
warm air, the twO rna e under 0 
more or Ie general mixing. Tbi 
proces causes the tOrm to 10 e j t 
energy and the occluded from i n 
more ( fig. ID ) . The wb I pr c d-
ure ho er, i ubject t repetltlon 
whene er a part of the u ually tation-
ar polar front hift outhward. 
A a r idem f Utah ou are af-
fected primarily by cold front an 
ccluded fr nts. tationary fronts 
o cur only ccasionall 0 er the tate 
and warm fronts are e en mor rare. 
In thinking about mo ing fronts and 
how they affect Utah, you hould re-
member that wind near the ground 
bifts in a clockwise direction in the 
northern hemisphere as a front pa e. 
Cirrostratus (Cs) 
Stratus (St) 
Cumulonimbus (Cb) 
Cumulus (Cu) 
Clouds and their messages 
CI uds and torm y t mare ir-
tually inseparable. In fact it i p -
ible to ass ciate certain type of 
clouds with certain type of weather. 
The International Cloud Ada Ii t 
ten main cloud type . The ten can be 
ubdi ided into three group on the 
basi of their u ual altitude. 
A ) High altitude cloud : U ually at 
93 
COLD 
elevations of 16,500 feet or higher, 
composed almost entirely of ice 
crystals. 
1. Cirrus (Ci ) : Thin, w is py 
clouds in the form of delicate 
Fig. 2. Aerial view of an idea lized cloud 
pattern associated with an occluding storm 
WARM 
15 ,000 
10 ,000 
!5000 • ...-_ _ 
.@ 
COLD 
white filaments, small patches, 
or narrow bands. 
2. Cirrocumulus ( Cc) : T h i n 
white patches, sheets, or layers 
of clouds without shading. 
They appear as small individ-
ual elements or ripples in a 
layer. These compose the true 
mackerel sky. 
3. Cirrostratus (Cs ) : A transpar-
ent, whitish veil of fibrous 
(hair-like ) or smooth appear-
ance. They generally produce 
halo phenomena. 
B ) Middle altitude clouds: Bases gen-
erally at 6,500- to 23,000-foot ele-
vations, composed of water drop-
lets. 
1. Altocumulus ( Ac ) : White or 
gray patches of layers of puffy 
roll-like clouds. They resem-
ble cirrocumulus but the puffs 
or rolls are larger. The sun 
often produces :l corona when 
shining through altocumulus 
clouds. 
2. Altostratus (As): Dense veils 
or sheets of gray or blue 
clouds. They often appear fi-
brous or lightly striped. Parts 
are thin enough to reveal the 
sun as though shining through 
ground glass. They do not 
show halo phenomena. 
C ) Low altitude clouds: Bases range 
from surface to 6,500-foot eleva-
tions, composed of water droplets. 
1. Stratus (St ) : A low uniform 
sheet-like fog with base above 
the ground. These clouds may 
produce fine drizzle or ice 
prisms or snow grains. 
2. Stratocumulus ( Sc ) : Irregular 
masses that are gray, or white, 
or both. Spread out in puffy 
rolls or layers which may fuse 
into nimbostratus and produce 
rain. 
3. Nimbostratus (Ns): Gray 
cloud layer, often dark with 
diffuse character due to more 
or less continuously falling 
rain or snow. 
4. Cumulonimbus (Cb ): These 
are the familiar thunderheads. 
They are hea vy dense clouds 
with considerable vertical de-
velopment in the form of huge 
towers. Tops rise to above 
freezing level and consist of 
ice crystals, while the lower 
portions are water droplets. 
5. Cumulus (Cu ) : Puffy, cauli-
flower-like clouds with con-
tinuously changing shapes. Us-
ually form during daytime in 
Fig. 3. Cross section through an open wave of a storm along line AA', figure 2 
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currents of !1smg warm air 
then disappear at night. Mean 
fair weather unless they build 
up into cumulonimbus. 
Getting back to the occluded frOntS 
which we described as common to 
Utah, let's now consider their idealized 
cloud sequence. An aerial view of the 
cloud sequence is shown in fig. 2. Ver-
tical cross sections through the front 
are shown in figs. 3 and 4. The actual 
cloudiness of any given front, of 
course, will vary with the moisture 
content and stability of air masses. 
If everything could be ideally co-
ordinated and you could watch an ad-
vancing storm system move to occlu-
sion, you would see the following 
cloud sequence. Well ahead of the 
system a few fibrous cirrus clouds 
would move across the western sky. 
Within a variable number of hours, 
depending on the speed of the storm's 
movement, these cirrus clouds would 
unite to form a solid sheet of cirro-
stratus clouds. 
This cirrostratus sheet can be seen 
to become thicker and lower as it ad-
vances. Within about 100 miles of 
the actual surface front, these clouds 
will be only a few thousand feet above 
the surface of the ground and are re-
ferred to as altostratus. Rain or snow 
may begin falling at this point. When 
precipitation does begin, the clouds 
will lower rapidly, and you may see 
some stratus clouds at altitudes of only 
a few hundred feet. The steady pre-
cipitation will continue until the front 
has passed over the area. 
After the passage of the front -
the time involved depends on the 
characteristics of the cold air mass -
the precipitation changes to showers. 
You will then see many "broken" 
clouds scudding across the sky. Clear-
ing skies will mark the end of the 
storm system. 
Other causes of precipitation 
In the Intermountain Region, front-
al activity is not the sole cause of 
precipitation. The other three sources 
of our moisture are, in order of im-
portance: upper-level, cold, low pres-
sure centers; warm moist air from the 
south; and passage of warm moist air 
up the mountain slopes. The latter is 
spoken of as orographic precipitation. 
Several times a year during the fall , 
winter, and spring months, a cutoff, 
counterclockwise circulation develops 
over Nevada or Utah. This circulation 
resembles that shown in fig. ID, ex-
cept that the low-pressure center is 
the only portion of the circulation in 
evidence. The characteristics of circu-
lation around a closed low-pressure 
center aloft produce an upward dis-
placement of lower level air as it is 
sucked into the center of low pressure. 
Quite general and heavy precipitation 
often results, and this phenomenon ac-
counts for a fair percentage of the 
moisture recorded in Utah during most 
years. 
The movement of warm, moist, air 
masses will result in isolated thunder-
storm activity or orographic precipi-
tation. Thunderstorm activity in Utah 
is most common during the three sum-
mer months, as warm moist air from 
the Gulf of Mexico flows across Ari-
zona and New Mexico and into Utah 
and Nevada. Orographic precipitation 
results when such air moves up the 
mountain slopes. In general, the oro-
graphic effect is superimposed upon 
the other causes of precipitation in the 
Intermountain Region. The net result 
then is that the amount of precipita-
tion obtained from a given storm us-
ually increases as the altitude of the 
reporting station increases. 
• The next article of the series will give an 
insight into how weather forecasts origi-
nate. It will also help give an understanding 
of how general forecasts can be adapted to 
local needs in specific areas. 
Fig. 4. Cross section through an occluded wave of a storm along line BB', figure 2 
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Left, Dr. John R. Simmons and assistant assaying DNA on a spectrophotometer. 
Above, Dr. Ethelwyn Wilcox with her assistants collecting 
blood for cholesterol assay 
esearch in com arative patholo y 
O VER the pa t three quarters of a centur many re earch project 
at the Utah Agriculrural Experiment 
tation ha e been related co gaining an 
under tanding of di ea e. 
The great nineteenth cenrury Ger· 
man pathologist Rudolph Virchow 
tated "Between animal and human 
medicine there i no dividing line -
nor hould there b. The object i 
different but the experience obtained 
con tirute the ba i of all medicine." 
More recently the distinguished virolo· 
gist Richard E. hope, of the R cke· 
feller Institute said "Ie seem imma· 
terial to me ... whether the worker 
making the contributions in compara· 
tive medicine ... were veterinarians, 
physicians or chemists· they were all 
men of cience whose interest lay in 
the rudy of di ease a a phenomenon 
regardle of whether it occurred in 
mice men swine cattle or horses." 
JUSt what i this concept of com· 
parative medicine? Mark W. Allam 
dean of the University of Pennsylva· 
nia' chool of Veterinary Medicine 
Microradiography comparison of normal bovine bone structure left, with abnormal bone structure of cow with fluorosis 
MERTHYR L. MINER 
impl t term compara-
n lClne rna b defin d a th 
pIing f kn wI edge and Hart of 
indi idual tf" in d in p cial ar a of 
the bi m dical cienc . E n 
th ugh thi conc pt ha b en ic d 
f r d cad only in r cent year ha 
it b n implem nt d in aceual re arch. 
The ati nal In tieut of Health ha e 
b ranting man t any ci nti t 
ha a plan that gi pr mi e of 
unra eling the m t rie of life an 
di ea e n the umpti n that all 
knowl d e ain d will e entually pr -
more the health and w 11 bing of 
man. tate nl r-
it ha e r cei ed man uch grant . 
Pathol g i that branch f medi-
cine that deals with di ease and com-
parati e path logy relate t di ea e in 
all animal. Th cau e the tran mi -
and th c ur of a 
dy and 
• 
DR. MERTHYR L. MINER is head of the De-
partment of Veterinary Science. This is the 
last of the centennial articles reviewing some 
of the research accomplishments and futu re 
plans of the Experiment Station in broad ) ub-
ject areas. Previous articles have discussed 
plant sciences, animal sciences, renewable re-
sources, social sciences, and family life. 
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Left, Dr. Warren Foote operating on a guinea pig to detect effects 
of progesterone on the ovaries. Below, hip joint of a lamb 
with virus polyarthritis, illustrating tearing of ligament (A) 
and hemorrhages (B & C) 
Smear of joint fluid of lamb with 
polyarthritis. Cytoplasm of synovial 
cell filled with virus particles 
Collecting blood from a turkey by 
wing-vein puncture for study of effects of 
staphylococci on turkeys 
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Two hearts from calves of same age. 
Right heart has e xtreme dilatio of right 
ventricle seen in brisket disease. 
Left heart normal. 
the reaction of the body to irritants 
are some f the a pects of di ease 
under study. Before a disease proces 
can be under tOod the normal tructure 
and functi n of animal tis ue must be 
tudied and understO d and much of 
the current re earch is in that directi n. 
Recognizing that many clinical di -
ea es have multiple causes, the re earch 
accomplishmenr of the Station in the 
area of pathology will be pre eored in 
relation to cau e. 
Genetic effects 
The chemical unit deoxyrib e nu-
cleic acid ( D A ), which plays a cen-
tral role in biological system carrie 
98 
Illustrating, on the left, the intestinal hemorrhage caused by coccidia in calves. 
Normal intestine on right. 
genetic information from generation 
to generation and directs by chemical 
code the development and growth of 
indi iduals. A derangemeor of any of 
these comparatively large and highly 
complex units will result in abnormal 
growth and function of a specific ti -
sue or organ. This can r sult in such 
diseases as cancer and deformities of 
limb heare, and brain. To under tand 
how this occurs the normal function 
of D A must be under t od. A cellu-
lar physiologist at U U is currently 
studying a particular D A of bacteria 
which directs the ymhesis of an en-
zyme. This enzyme i partly re pon-
sible for the metabolism of the ugar, 
galactose. When this D A i under-
stO d other D A will be studied t 
increase our knowle ge of growth and 
developmeor. 
A genecici t working with what 
could be the end result of D A de-
rangement has after a 5-year rudy 
emonstrated in one family the in-
heritance of multiple tumors through 
a Ingle d minant ene. The most 
eriou a pect fr m the tandpoioc of 
the family ithe developmeor of dif-
fuse intestinal p lyps (many footed 
growth). These predispo e to cancer 
of the colon and rectum. This sci en-
tISt aloha demonstrated the inheri-
tance of abnormal growths in the fruit 
fly. 
An animal geneticist is using white 
mice to study the cau e of increased 
amounts of chole terol in the blood. 
High chole terol coorent of the blood 
has been suspected as a contributOry 
cau e to heart and blood vessel mal-
function. Preliminary results indicate 
that heredity is important in regulating 
serum cholesterol concentration. Fu-
ture re earch i aimed at determining 
the interaction of heredity and variou 
kinds of fat diet in producing high 
blo d chole terol. 
t-tt'rition and disease 
In the early 1940' a biochemist a 
dairy husbandman, and a veterinary 
pachologi t determined that a phos-
phorus deficiency was one cau e of 
hemoglobinuria bemogl bin in the 
urine) in dairy cattle after calving. 
A human nutritioni t has added to 
the knowledge ab ut the bio d cho-
lesterol problem by studying ince 
1955 serum cholesterol levels in more 
than 300 normal chool children from 
the time they were in the third, fourth 
or fifth grades through high chool. 
(Co1ltimted on page 108) 
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TU E 
R ECE T changes in turkey pro-duction costs represent one of 
the outstanding success stories of 
American agriculture. Much ha been 
said and written about the efficiency 
of agriculture in upplying con urn-
ers with an abundance of foods f in-
creasing quality at a continually 
smaller percentage of consumer dis-
p sable income. orne fo d item 
contribute m re than other to chi 
enviable record; turkey i one of 
these. 
From 1954 to 1962 the retail cost 
of a market basket of f d increa ed 
about 7 p rcent. Practically all the 
increase was due to higher marketing 
costs since the farm value of these 
fo ds except for minor year to year 
fluctuations was about c n tanto 
( Co11t;nued on page 106 ) 
• 
DR. ROICE H. ANDERSON is professor of 
agricultural economics. 
Costs of producing turkeys 
have dropped about 23 percent in 
8 years 
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Grazing Fees as Revenue from 
Federal Grant Lands 
Most federal grant lands in Utah, both on the desert and foothill ranges, are used for grazing . 
Setting equitable fees involves questions of supply and demand. 
100 
malnt nance 
ducti it n th cau 
that 
th 
r enue-pr ducin attach d t 
ram land mana m m b the En-
ablin Act th eland cann t b 
treat d a public land in th am 
en that federal land are public 
land. Federal public land manag-
mem mu t rightly b c ncerned with 
n nmon tar ben fit ciery . 
• 
This is the fourth in a series of reports con-
cerned with the problems of managing and 
administering grant lands in Utah. For sta-
tistics and background information related to 
this report, see the articles included in the 
March, June, and September issues of Farm 
and Home Science for 1963. The authors are 
members of the Department of Agricultural 
Economics and have made these studies at 
the request of the Utah State land Board. 
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Grant lands must produce revenue in 
terms of dollars and cents. Any devia-
tion from prescribed revenue-produc-
ing goals is felt primarily by the 
schools in loss of supporting funds. 
From those grant lands still unsold 
returns are in the form of fees :lnd 
royalties. This report deals primarily 
with fees associated with grazing use. 
The Utah State Land Board will be 
in the land management business for 
some time to come, and much of the 
surface use of grant land resources 
will be devoted to livestock grazing 
as a single use or one of a combina-
tion of uses. Of course, specialized 
areas may be converted to other uses, 
but a preponderance of the land will 
be used for grazing from which the 
Board will obtain lease fees. To be fair 
to ranchers, grazing fees for grant 
lands should not exceed the supply 
and demand conditions existing in 
given localities. On the other hand, to 
satisfy the revenue-producing goal of 
the Board, fees should not be below 
that level prescribed by supply and 
demand conditions. Therefore, the 
problem is how to make a satisfactory 
estimate of demand and supply for the 
forage produced on grant lands. 
Grazing fees on grant lands 
Though grazing fees have made up 
a smaller and smaller percentage of the 
total returns from grant lands during 
the past several years, they are still an 
important source of revenue to the 
Board ( 122,000 in 1962). The aver-
age grazing fee for grant lands in 
1960 was 4.7 cents per acre. Little 
correlation existed between 1960 fee 
levels and carrying capacity which 
was used as an estimate of range qual-
ity. This lack of a relationship sug-
gests a need for studying the fee-set-
ting mechanism. In the past fees have 
been established mostly by custom and 
independent arbitration. 
Fees set by formula have an advan-
tage over those set by independent ne-
gotiation. First, a logical relation is 
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established among lessees' fees based 
upon standards built into the formula. 
Second a formula helps remove the 
question of par t i alit y sometimes 
charged against fee-setting agencies. 
Third, fees maybe tied in a consistent 
manner to supply and demand. How-
ever, a formula does not remove the 
responsibility for accuracy on the part 
of the appraiser nor does it correct 
for any inadequate data upon which 
it is based. It should be considered :lS 
only an instrument to zid in setting 
fees more objectively. 
Several fee setting formulas have 
been suggested which reflect differ-
ences in range quality and local con-
ditions of supply and demand. Three 
general formulas are discussed here. 
They are derived from the value of 
probable substitutes for range forage 
available to ranchers. Some data neces-
sary to satisfy the formulas are avail-
able; however, some are not. Data not 
now available need to be developed 
through study. The general formulas 
apply to practically all situations. 
However, the examples are primarily 
illustrations to show how the formu-
las might work given complete data 
for a locality. 
Substitute-feed formula 
The concept underlying this fee set-
ting system is that the value of range 
forage used for grazing is equal to 
the value of the nearest substitute feed 
required to produce comparable live-
stock products turned off the range. 
However adjustments must be made 
for differences in costs between meth-
ods of feeding. It may take twice as 
much range forage as the substitute 
feed to produce a given livestock out-
put. This does not matter. The mar-
ket price of the nearest substitute feed 
available to do the same job sets the 
maximum value on whatever quantity 
of range forage it takes to produce the 
livestock products. Any feed or com-
bination of feeds that does not have 
the nutritive capability to produce the 
comparable livestock products ob-
tainable from a particular range can-
not be considered a substitute for that 
range forage. 
This system sets the fee per A UM 
(animal unit month: The forage ·:on-
sumed by one cow for one month ) . 
( F) equal to a measure of energy re-
quired in the substitute feed to pro-
duce the monthly gain plus mainte-
nance realized from the range ( R ) 
divided by the energy composition of 
the substitute feed (T ) all multiplied 
by the price per pound of the substi-
tute feed ( P ) plus the difference in 
the non-feed use costs per AUM for 
using range vs. the substitute feed 
( L ) . L includes cost differences due 
to labor, transportation death loss, 
and other differential costs. 
Symbolically: 
F =(: P )+ L (1 ) 
The division of R by T converts en-
ergy to pounds per AUM which 
when multiplied by P converts pounds 
to dollars. If it is desirable to quote 
the fees on an acre basis, this can be 
done by dividing the fee per AUM by 
the appropriate carrying capacity. 
Formula 1 is a sensitive formula in 
that the · price of the substitute feed 
( P) and the differential non - feed 
costs (L) are determined in the mar-
ket and change whenever feed and 
other factor and livestock prices 
change. It is a useful formula if there 
is a substitute available for range for-
age which is priced near the range for-
age level. If the substitute feed costs 
ranchers a great deal more than range 
forage, it may be impractical for set-
ting values and fees on rangelands 
because no one could afford the sub-
stitute. However, in most range areas, 
other forage substitutes are avail-
able which can be used to set the up-
per limit on grazing fees. 
An hypothetical example will illus-
trate how this formula works. The ex-
ample has to be hypothetical because 
data for each locality will be differ-
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ent. Developing data for each case 
where fees are in question is the re-
sponsibility of those engaged in ad-
ministering the details of grant lands 
in the state. But, suppose that a sea-
sonal range unit in Utah produces ani-
mal weight and maintenance requiring 
the equivalent of 300 pounds of to-
tal digestible nutrients (TDN ) per 
month in the form of grass hay. (Any 
other measure of energy could be used 
if conversion techniques are available. ) 
Suppose also during the season that 
grass hay is the cheapest substitute 
and is priced at 16 per ton with an 
average TDN content of 45 percent. 
Also, assume that it COStS 1.50 per 
A UM more to graze state ranges than 
it does to use the substitute feed. Then; 
R = 300 pounds 
P = $.008 per pound 
T = 45 percent 
L = 1.50 (includes differences due 
to labor, transportation, death 
loss, and other differential 
costs ) 
Substituting these data into formula 1: 
F = 1 300 008 '- 1.50 = 3.83 
.45 . ) 
If the carrying capacity were the aver-
age for Bureau of Land Management 
(BLM ) ranges in Utah which was 
about 10 acres per AUM in 1960, then 
the fee per acre (F' ) is: 
F' = 3.83 = .38 per acre 
10 
The energy composition (T ) for 
many substitute feeds or combina-
tions of feeds can be calculated from 
existing tables prepared by animal 
nutritionists. Tables giving most like-
ly estimates of livestOck TDN require-
ments ( R ) are available from the 
same sources. Weight gains necessary 
to compute R can be estimated from 
research conducted on various types of 
seasonal range and supplemented by 
observation and experience of ranchers 
and range appraisers in specific locali-
ties. The difference in non-feed use 
costs between range forage and substi-
tute feed sources (L) can be deter-
102 
mined by comparing the two types of 
operations in a given locality. Research 
needs to be designed to measure the 
difference in such COSts as labor, death 
loss transportation, water, buildings 
and equipment, and interest on oper-
ating COSts. 
Private lease fee formtda 
The private lease fee system is a var-
iation of the substitute feed system. 
The substitute for range forage pro-
duced on grant lands may not be 
"hand" feeding but may be private 
ranges or pastures leased for grazing. 
Starting from this basis the fee per 
AUM (F ) would be equal to the pri-
vate lease fee per AUM (F I ) plus the 
COStS per A UM of services included in 
the private fee but not provided on 
state ranges ( L ) . 
Symbolically: 
F = F 1 + L ( 2 ) 
L is the most uncertain component 
in formula 2 and can only be approxi-
mated at this time. However, research 
can determine ways of measuring it. 
L is the difference to the lessee be-
tween the cost of services provided on 
private range but not on state ranges 
and reflects the change in revenue as 
a result of grazing the private range. 
Both F 1 and L are values determined 
in the market and reflect the market 
situation for private range in an area. 
A survey of private lease fees in 
the central areas of Utah in 1962 in-
dicated that they ranged from about 
1.50 to as high as 5.50 per AUM. 
The most frequent fee for private pas-
tureland was between 3.00 and 
3.50 per AUM. The level of the fee, 
of course, depends upon the location 
and quality of the range, or in other 
words, the supply and demand situa-
tion associated with the particular 
range available for leasing. 
As an illustration of how state land 
fees might be determined from the 
use of formula 2, suppose that F
" 
the 
private lease fee, is . 3.00 per AUM 
and that services provided by the land-
lord but not by the state amounted to 
about 1.50 per AUM. If these figures 
are substituted into formula 2 and di-
vided by the carrying capacity, we 
have: 
F' = 1.50 = .15 per acre. 
10 
A fee calculated on this basis will 
undoubtedly always be lower than one 
calculated on the basis of formula 1 
because privately owned pasture is a 
cheaper substitute than purchased feed 
as was assumed to illustrate formula 1. 
Permit value and fee formtJla 
In formulas 1 and 2 grass hay and 
privately owned pasture were consid-
ered the substitute feeds for state range 
forage. If instead of these feed sources 
the nearest substitute feed for a given 
range situation is purchasing similar 
Bureau of Land Management (BLM ) 
permits, formula 3 can be used to es-
timate grazing fees. The fee per A UM 
( F ) is eqtJal to the discounted (C ) 
permit sales value (S ) plus the cur-
rent BLM grazing fee per A UM ( B ) . 
F = SC + B (3 ) 
Because BLM objectives have not 
been to maximize returns from graz-
ing lands but have been to meet range 
management and improvement costs, 
BLM grazing fees are lower than if 
profit were the goal. However, buy-
ing BLM permits and paying the cur-
rent public range grazing fee is a real 
alternative for a rancher with estab-
lished permit eligibility if be wants 
to substitute BLM range for state 
range or if he wants to expand op-
erations. Hence, it is an alternative 
for establishing a fee on state lands 
which are similar in quality to BLM 
rangelands. 
A survey of ranchers and financial 
agencies in Utah made in 1960 re-
vealed that BLM permits sold for 
about 10 per AUM. These figures 
were surprisingly consistent for bona-
fide sales throughout the state. 
An example of how formula 3 
works follows: Suppose that BLM 
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permits sold for 10 per AUM and 
the fee was .30 per AUM, which is 
the 1963 fee ( B ) and that the dis-
count rate ( C ) was 5 percent. Then 
substituting these data into formula 
3 gives, 
F = ( 10 x .05 ) + .30 = .SO 
per AUM. 
Now if the carrying capacity is 10 
acres per A UM, then the fee per acre 
(F/) is: 
F' = .SO = .OS per acre 
10 
Obviously, a fee based on formula 3 
would be lower than one based on 
either formula 1 or 2 because the sub-
stitute feed which is assumed to be 
BLM permits is cheaper than either 
grass hay or forage produced on pri-
vate pastures. 
The Land Board could nOt possibly 
charge a fee higher than the one 
based upon the logical substitute feed 
available in a given area. If it did 
so, ranchers would not lease state 
lands and would resort to the purchase 
of the substitute feed whether in the 
form of harvested feed or substitute 
grazing situations. On the other hand, 
the Board's goal is to maximize mone-
tary returns from the grant lands un-
der its jurisdiction. Therefore, fees 
should at least reflect the competitive 
position of state grazing lands in 
relation to the nearest substitute feed 
source in a given locality. 
GROUP FEEDING 
( Continued from page 87) 
tle difference among treatments (table 
1 ) , although the individually fed cows 
produced slightly more than the other 
two groups. Body weight change 
favored the individual feeding with 
the group fed twice daily next. 
M01"e detailed t1"ial con/i1"ms 1"esults 
In the second trial, during three 
2S-day periods, cows were fed in three 
groups, the same as in the first trial, 
except that some of the cows were 
kept on the same treatment through-
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Table 1. Response of cows to individual and group feeding of grain - preliminary trial 
(1 ) 
Method Individual 
(2) 
Group 
(3) 
Group 
Frequency ..................... .. .......................... .. .................. .. .......... . twice daily twice daily once daily 
Daily production 
Milk, pounds ...................... ..... ...... ............. ............. ...... . 46.2 45.8 45.4 
1.11 
43.8 
Milk, fat, pounds .. ... ... ...... ........................ ........... ...... .. . 1.16 1.67 
4% fat corrected milk, pounds ... .............. ..... .......... ..... . 44.9 43.4 
Daily feed consumed 
Hay ....... .......................................................................... . 18.9 21.8 20.9 
32.8 
10.3 
Corn silage ... ...... ................... ................ ..... .. .... ... .. .... .. . . 31.5 32.1 
Groin ................................ .. ... .. .... .......... ... ......... ....... .... ... . 9.8 9.8 
Body weight change, pounds ....... .... ................................... . . + , -3 -11 
Table 2. Performance of cows on diHerent systems of grain feeding on continuous and re-
versal trials 
(1 ) 
Method Individual 
(2) 
Group 
(3) 
Group 
Frequency of feeding .. ..... .......... .. ........ .............. ...... ....... .... ... . twice daily twice daily once daily 
22.1 
30.6 
Daily hay consumed, pounds ................... ... ........................ . . 22.5 21.1 
Daily silage consumed, pounds ... ...... .................................. . 31.2 31.0 
Daily grain consumed, pounds .......... ...... ......... ....... ... ...... .. . 1.9 1.6 1.6 
+ 51 Total body weight change, pounds (continuous) ..... .. ........... . + 58 + 40 
Daily milk (FCM) produced, pounds ...... .......... (continuous) 33.2 34.5 29.9 
29.9 (alternate) 
Daily decline in milk (FCM) from preliminary period to 
31.1 31 .1 
third period, pounds ................. ..... ........ (continuous) 1.3 4.9 6.4 
Daily decrease in milk (FCM) when changing from 
other two treatments, pounds .......... ........ .. (reversal) 0.9 1.8 3.2 
out the trial while others were ro-
tated during the three periods of the 
test. 
In these trials 36 cows were grouped 
by threes on the basis of production, 
stage of lactation, and body weights. 
Feed consisted of high quality alfalfa 
hay, grain mix, and corn silage. In 
addition, iodized salt, dicalcium phos-
phate, and water were supplied free-
choice. 
Hay was offered free choice and was 
kept before the cows at all times. 
Grain was fed according to production, 
allowing one pound daily for each 
pound of butterfat produced weekly. 
Adjustments for grain were made ev-
ery twO weeks. Where grain was fed 
in groups, the total amount for all 
cows in the group was weighed and 
spread evenly along the silage manger. 
The manger was sufficiently long for 
all cows to eat at one time, giving 
each cow equal opportunity to obtain 
her share. The third group received 
grain following the morning milking. 
Grain was given to the second group 
after each milking, while cows fed in-
dividually received grain twice daily 
during the milking operation. 
Corn silage was group fed to all 
cows according to body weight, al-
lowing 2 Y2 pounds of silage for each 
100 pounds of body weight. To limit 
any variation due to silage consump-
tion the amount to be fed was calcu-
lated from average body weights at the 
start of the trial and remained con-
stant throughout the trial. 
Cows on all three treatments were 
maintained in a hard surfaced corral 
and open shed housing. Hay mangers 
were at the end of the corral with a 
silage manger along one side. 
Records were kept of all feed 
weights, including hay, grain, and 
corn silage. Any feed left at the end 
of a period was weighed back and de-
ducted from the total amount fed. 
Milk production for each cow was 
weighed at each milking and milk fat 
tests were run twice monthly. Four 
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percent fat-corrected-milk (FCM) was 
computed to correct to a common base 
milk of varied fat tests. 
:E'eed consumption and body weight 
changes did not differ appreciably 
during the trial ( table 2 ) . 
Total milk production of the sec-
nd group fed grain twice daily was 
2296 pounds of FCM more than that 
produced by the third group fed grain 
once daily. Decline in milk produc-
tion from the preliminary period to 
the third period was least for the sec-
ond group and most for the individ-
ual feeding. 
Daily FCM production in the rever-
sal phase f the trial where cows at 
the end of each 2 day period were 
changed to another treatment was 
similar for each group. Decline in pro-
duction when changed from one treat-
ment to another was least for the in: 
di idually fed animals and greatest for 
the cows fed grain once a day. None 
f the differences in either phase of 
the trial were sufficiently great enough 
to be 'statistically significant. 
Concerns in grotl,p feeding 
The greatest concern in group feed-
ing of cows may be for the higher pro-
ducing cows which need more grain 
but may not be able to get it. Such 
a prQblem was not observed in this 
trial b~sed on milk production. body 
weig~t change or 8fneral health and 
appearance of the c s. Both Jersey 
and Holstein cows ~ere included in 
the . rial with no app~rent differences 
in rr sponse to treatment. 
Under group feeding of grain, it .j~ 
important that the tOtal "mount to be 
fed be based on the production of each 
cow in the group. Disregarding this 
principle of management will result 
in lower production. Where cows afe 
corralled by groups, there may be mer-
it in grouping them according to pro-
duction Ie el, although there has been 
no evidence in the trials reported here 
nor in the herd since that time which 
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indicates any special need for such a 
grouping. Grouping of younger cows, 
and particularly first calf heifers, may 
be a better basis for grouping. Suffi-
cient manger space should be available 
for all cows to eat at one time, other-
wise the less aggressive cows will be 
denied their share of grain. 
Adaptations of the system described 
will no doubt be found on some farms. 
Such adaptations can be healthy. As 
herds increase in size and as compe-
tition becomes keener dairymen must 
continually strive to find ways such as 
group feeding of grain by which they 
can remain competitive. 
COCCODIOSIS AND TRICHOMANIASIS 
( Co11tin lled from page 90 ) 
TRICHOMO ADS 
T richomonads are also protozoa, but 
f a different class characterized by 
having flagella. They are parasites of 
the alimentary or genitOurinary sys-
tems of numerous vertebrate and in-
ertebrate hosts, including man. In 
women they cause vaginitis character-
ized by a persistent discharge. The 
same species also invades the male 
urethra and prostate. The trichomonad 
found in the intestine of humans is 
. "nor pathogenic. 
The most important species of 
trichomonad in cattle is Tritrichomo-
nas foetus which lives in the repro-
ductive system and causes temporary 
infertility abortions, or chronic infec-
tion of the uterus. This organism is 
usually transmitted by breeding and 
thus its incidence in dairy cattle has 
decreased as artificial insemination has 
become more widespread. However, 
genital trichomoniasis, the disease 
caused by T. foetus is still of consid-
erable importance in beef cattle in 
Utah and neighboring states. In a sur-
vey of 3 3 beef bulls in 8 localities in 
Utah Idaho, and Colorado in 1954 
to }956, 6 percent had trichomoniasis. 
It was estimated that the~ resulting 
losses in production amounted to 
about 800 per infected bull annually. 
Genital trichomoniasis is a chronic 
disease in bulls where the organism is 
found in the sheath and on the surface 
of the penis. The reproductive ability 
of the bull is not impaired by the 
infection except that trichomonads are 
deposited in the vagina of the female, 
along with the semen. These tricho-
monads multiply in the agina and 
uterus resulting by a process not yet 
known in the death of the embryo or 
fetus. When death occurs during the 
early weeks of pregnancy as a rule, n 
abortion or abnormal discharge is 
noted. In this case the heifer or cow 
is generally thought to have failed t 
concei e with a delayed return to es-
trus, or a missed estrus. When the 
fetus dies at a later stage of preg-
nancy ( 3-4 months ) abortion may be 
bserved the fetus may be retained 
or the uterus may become filled with 
pus. Sometimes permanent infertil-
ity may result from trichomoniasis, al-
though the infection usually disap-
pears spontaneously, and fertility re-
turns after a few months. 
The presence of trichomoniasis in 
a herd may most easily be detected by 
examination of samples from the bull. 
These are examined both directly un-
der the microscope and by making 
cultures. Infected bulls may be suc-
cessfully treated by applying a medi-
cated salve to the penis and prepuce 
while the bull is under the influence 
f a tranquilizer or of anesthesia of the 
genital region, or by repeated douch-
ing and massaging with a therapeutic 
solution. Therefore, the disease may be 
eliminated from a herd by replacing r 
treating infected bulls, and by care-
fully following a prescribed breed-
ing management program. 
Other species of trichomonads occur 
in the digestive system of cattle, where 
they apparently do not cause any trou-
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ble. However, some persistent cases 
of diarrhea have been observed in 
which numerous trichomonads were 
present in the feces. These may have 
been a factor in causing the diarrhea 
or may have multiplied as a result of 
the changed conditions associated with 
the diarrhea. The most prevalent 
trichomonad in the bovine digestive 
tract is one which typically has 5 an-
terior flagella, and is thus called :l 
pentarrichomonad. The species found 
in cattle is apparently identical to one 
(P entatrichomonas hominis ) found in 
man, dogs, cats, and other animals. It 
occurs commonly both in the rumen 
and cecum of cattle. No definite 
proof of pathogenicity has been ob-
served in any of the hosts. Another 
species of trichomonad found in the 
rumen and ceum of carrIe is similar 
to one occurring in the cecum of pigs 
and is probably identical with that 
species. This trichomonad, T etratrich-
omonas buttreyi} has 3 or 4 flagella 
and is much smaller than P. hominis. 
A third species, Monocercomonas ru-
minantium} occurs only in the rumen, 
where its importance is unknown. 
None of the trichomonad species liv-
ing in the digestive tract is similar in 
appearance to T. foetus} so that there 
is little danger of confusing these if 
the specimens are examined carefully. 
TEMPERATURE AND 
EGG PRODUCTION 
(Continued from page 91) 
9:00 a.m. to 6:00 p.m., 70 F from 
12:00 midnight to 3:00 a.m., and six 
hours to make the transition from 70 
F to 100 F and from 100 F to 70 F 
(fig. 2). During this experiment No-
vember-March) the mean temperature 
in the "uncontrolled" room was 42.4 F 
with a range of 35 to 55 F (fig. 3) 
(1961-62). The twO rooms having 
controlled temperature were inside a 
windowless house and here artificial 
light was from 6 a.m. to 8 p.m. In 
the unconrrolled room the same arri-
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Table 1. The influence of temperature on egg production (hen-day basis) of three strains of 
White Leghorn - percentage values based upon 65 F = 100 percent. 
New Mexico Wyoming Commerciol 
Egg Egg Egg 
Percent production Percent production Percent production 
65 F............ ... ................. .................. 100 
70-100 F.................. ....... .................. 96 
Uncontrolled.... ....... ...... ...... .... ......... 79 
.66 
.64 
.53 
100 
87 
95 
.79 
.69 
.75 
100 
90 
92 
.79 
.71 
.72 
Table 2. Influence of temperature on percentage of egg shell from three strains of White 
leghorn - relotive percentage values based on 65 F = 100 percent 
New Mexico Wyoming Commercial 
Percent 'ercent 'ercent 
'ercent shell Percent shell 'erc~nt shell 
65 F .................................................. 100.0 8.76 100.0 8.99 100.0 8.77 
70-100 F ........................................... 96.1 8.42 94.9 8.53 93.1 8.16 
Uncontrolled .................................... 99.7 8.73 98.8 8.85 102.5 8.99 
Table 3. Influence of temperature on feed conversion in three strains of White Leghorn 
percentage values based upon 65 F = 100 percent 
New Mexico 
Feed per 
'ercent dozen eggs 
65 F .. ............. .. ........................ 100.0 4.59 
70-100 F........ .... .... ................ .. 92.9 4.26 
Uncontrolled ........................... 129.1 5.92 
ficia! light schedule was provided 
with daylight not excluded. No nu-
tritional variables were included and 
running water was provided in all 
rooms ad libitum. 
Measurements of performance were 
taken at 28-day intervals and included: 
body weight, average egg production 
for each interval (hen-day basis) , feed 
conversion, i n t e rio r egg quality 
(Haugh units), eggshell quality, and 
mortality as it occurred. 
The average body weight of aU 
birds was about 0.5 pounds more in 
a temperature of 65 F than in one 
varying from 70-100 F. It was appar-
ent also that the Wyoming birds were 
smaller, less capable of adjusting to 
warm temperature, and had greater 
weight increases in coldest tempera-
ture than birds of the other twO 
strains. 
Temperature-strain relations for egg 
production are illustrated in table 1. 
Egg production was from 4 to 21 per-
cent higher at 65 F than at the other 
temperatures. Considering all strains 
together, it appeared that for egg pro-
Wyoming Commercial 
Feed per Feed per 
'ercent dozen eggs Percent dozen eg9s 
100.0 3.89 100.0 4.23 
94.4 3.67 92.8 3.92 
109.1 4.24 104.7 4.43 
duction, the ,thermal stress was as 
critical at 70-100 F as at the "uncon-
trolled" temperature ( 30-55 F ) . This 
was true for the commercia I strain. 
However, a different situation was ob-
served with the S-NM and the S-Wyo 
birds. The New Mexico strain pro-
duced more eggs at 70-100 F than at 
uncontrolled temperature (30-55 F ) 
with the opposite being true for the 
Wyoming strain. The data indicated 
that New Mexico birds were under 
greater stress at the colder tempera-
ture and Wyoming birds at the warm-
er temperature. This suggests that 
genetic adaptations for egg produc-
tion had been previously made to na-
tive environments, and that in one 
generation the birds were incapable of 
making complete adjustments in a 
temperature of the opposite extreme. 
Egg quality not affected 
Although strain differences were 
observed in interior egg quality 
(Haugh units), no strictly environ-
mental or genetic-environment rela-
tions were found. The interior egg 
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quality of newly laid eggs was not in-
fluenced by surrounding temperature. 
Diffe,.ences in thickness of shell 
There were definite strain differ-
ences in thickness of eggshell and in 
ratio of shell to egg weight. The 
Wyoming birds were superior in both 
of these measurements. As was ex-
pected, the shells were markedly thin-
ner when the surrounding temperature 
of the birds was higher. However, as 
illustrated in table 2, percent of shell 
from the New Mexico birds declined 
less at 70-100 F than the eggshells of 
the other twO strains. Since shell thin-
ness at warm temperatures is the ma-
jor concern, no particular advantage 
was suggested by emphasizing superior 
shells at cool temperatures. 
Feed conversion better in 
warmer w eather 
Less feed was required per dozen 
eggs ( table 3 ) in 65 F and 70-100 
F than in the uncontrolled temperature 
( 30-55 F) . The lowest ( best ) feed 
conversion appeared in 70-100 F for 
aU strains. From this it would seem 
that high temperatures had a greater 
influence in decreasing feed con-
sumption than in decreasing egg 
production. 
Relati01~ of data to commercial flocks 
It is interesting to speculate with 
these data in terms of their relation to 
commercial laying flock proficiency. 
Based upon data presented here for the 
commercial strain and projecting this 
into a flock of 10,000 commercial 
layers, and with eggs at .35 per dozen, 
there would be an economic advantage 
in increased egg production of about 
3000 over a 5-month winter period 
in favor of the 65 F temperature over 
the natural temperature. In addition, 
there would be about 0.2 pounds per 
dozen improvement in feed conver-
sion in the 65 F temperature giving 
an additional 600 advantage over 
natural conditions. It sh uld be re-
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remembered that data presented here 
were obtained during a relatively se-
vere winter (fig. 3 ) 1961-62 and 
with no attempt at maintaining any 
temperature control. During the same 
period the following winter ( fig. 3 ), 
1962-63, a much different situation 
occurred. This was a relatively mild 
winter and the birds appeared to be 
under less stress from cold tempera-
ture. Egg production for the commer-
cial birds under these milder condi-
tions was about 14 percent higher than 
at 65 ± 5 F. From this it seems that 
65 F is not necessarily the optimum 
laying flock temperature. Investiga-
tions by the U ni ted States Department 
of Agriculture have found that chick-
ens will produce more eggs at 55 F 
than at 85, 40, or 70 F. Their results 
showed that 40 F and 70 F were com-
parable for egg production. This tends 
to corroborate the data referred to here 
for the 1962-63 winter, and suggests 
that a temperature between 45 F and 
55 F is most stimulating to laying 
hens. 
Severe summer temperatures, simu-
lated in this experiment (70-100 F) 
are equally depressing to laying hens 
and to laying flock economy. A specu-
lative example, again on 10,000 hens, 
would show that for a 5-month period 
under these conditions about 3500 
would be gained from increased eggs 
by providing surrounding temperatures 
of about 65 F. 
Evidence presented indicates that 
extremely high or low temperatures 
are not conducive for fu ll reproductive 
capacity of chickens. It has also been 
shown that strain variations in ability 
to withstand extreme temperatures 
exist. Since higher relative rates of 
production were observed at 70-100 
F and at 30-50 F from birds originat-
ing in warm and cool environments, 
respectively, it seems feasible to devel-
op special strains for environments 
where temperature hazards exist. 
COSTS OF PRODUCING TURKEYS 
( ContintJed from page 99 ) 
Changes in cost of turkey prodtt,ction 
The COSt of producing turkeys in 
Utah during the 1954-62 period 
decreased about 23 percent, from 
32.9 to 25.4 cents per pound. These 
facts are based on comparable studies 
of COStS and returns for 35 Sanpete 
County turkey flocks in 1954 and 50 
in 1962. 
AU cost items decreased from 1954 
to 1962 with variations from 31.8 
percent for labor to 14.3 percent for 
"other" COSts ( table 1 ) . Increased la-
bor efficiency resulted partly from ad-
ditional capital investments in labor-
saving devices, which could account 
for some of the difference in change 
in these two categories of COSt. The 
change from temporary to permanent 
fencing for enclosing turkeys is an ex-
ample of substituting capital for labor. 
The "all other" category increased 
slightly as a percent of tOtal costs. 
Poult and labor costs decreased rela-
Table 1. Cost of producine turke!'s - Sanpete County, Utah, 1954 and 1962 
Cost per pound, oven ready Percent of total Change 
Cost item 1954 1962 1954 1962 1954-1962 
cents per pound percent percent 
Feed ...................... .................... 21.7 16.2 66.0 66.1 - 22.6 
Poult ........................................... 5.5 4.0 16.7 16.2 - 25.5 
Labor .......................................... 2.2 1.5 6.7 5 .9 -31.8 
All other .................................... 3.5 3.0 10.6 11.8 - 14.3 
Toto! .................. ~.- .......... -..... ~ .. ~. ~ ....... ....... 32.9 24.7 100.0 100.0 - 22.8 
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tively and fe d remained prop rtion-
ately unchanged during th p riod. 
Physical s economic changes 
Did COSt f turkey pr duction de-
crease fr m 1954 to 1962 a a re ule 
of increased efficiency r becau e of 
decreased price of the input factor ? 
To an wer this question a c mpari-
on was made of change in the phy i-
cal and economic inpur ( table 2 ) . 
Physical quantities per p und of tur-
key for all facror decrea ed from 195 
to 1962 indicating increa ed efficiency. 
H urs of labor per pound of turkey 
exhibited the greatest rate change 
3.6 percent and numb r of poults the 
least, 10.0 percent. 
Measured on the basis of price 
change of the input facrors, feed and 
poult COStS decreased while labor and 
"other costs" increased. Wage rates 
were up from 1.00 to 1.21 per hour 
from 1954 ro 1962. Price and quan-
tity distinction of "other costs" is 
based on buildings and equipment in-
vestment per turkey starred, a major 
item in this category. 
Some problems should be recog-
nized in attempting ro separate the 
physical and economic changes in 
these inputs. For example, while prices 
of feed per hundredweight declined 
only 10.6 percent, the composition of 
the feed for the twO years was not 
identical. The 1954 ration was com-
prised of 61 percent mash as com-
pared with 81 percent in 1962. Had 
the feed composition been identical 
the price decline from 1954 to 1962 
would have been greater. Also, the 
lower price of day-old poults in 1962 
undoubtedly reflects increased effi-
ciency in the hatching and breeding 
phase of the industry resulting from 
improvements in fertility and hatch-
ability of turkey eggs. The separation 
of physical and economic change 
shown in this study pertains only to 
the farm production phase of the 
industry. 
FOR DECEMBER 1963 
COMPARISON OF 1954 AND 1962 TURKEY PRICES 
Technological Improvements in turkey breeding, feeding, and 
ma hay ...... Ited in about 23 _!'Celli 
1 of procIu In 8, n. Whll in d 
actually lincnlClSltcl 
Table 2. Physical and economic input factors used in turkey production and changes from 
1954 to 1962 - Sanpete County, Utah 
Unit 1954 1962 
Physical quantity per lb. turkey, oven ready 
measurement: 
Feed .................................................... ... pounds 
Poult ...................... ............... ................. . number 
Labor ..................................................... .hours 
All other ................................................ _ ........ . 
Economic 
measurement: 
Feed ....................................................... dollarv cwt. 
Poult ....................................................... centv each 
Labor ........................ .............................. dollars/ hour 
All other ... ....... ...................................... _ ......... . . 
5.500 
0 .070 
0.022 
4.700 
.063 
.015 
prices per .nit 
3.98 
78.00 
1.00 
3.60 
65.00 
1.21 
Change 
1954-1962 
percent 
- 14.5 
- 10.0 
-43.6 
-32.7* 
- 10.6 
- 16.7 
+ 21 .0 
+ 27.7* 
*Based on change in one maior item in this category, investment in buildings and equip-
ment, which decreased from $1 .04 to $.70 per turkey started . 
Table 3. Selected ratios in turkey production and changes from 1954-1962 - Sanpete 
County, Utah 
Item 1954 
Death loss, percent of number started ....................... ............... . 11 .0 
Percent of death loss in brooding period....................... ........ ... 44.4 
Mash as a pe rcent of total feed ................................................. 60.9 
Percent of salable turkeys Grade A.................... ....... .. .............. 92.5 
Market weight of hens................................................................ 12.3 
Market weight of toms...................................... .......................... 22.7 
Production period for hens, days ............................................... 173.0 
Production period for toms, days ............... ....................... ......... 202.0 
Gain per day for hens, pounds....... ........ ........... ........... ... ..... ..... .070 
Gain per day for toms, pounds.. ..... ........... ................................ .113 
1962 
14.8 
44.5 
81.0 
71.6 
12.3 
25.6 
149.0 
193.0 
.082 
.132 
Percent change 
1954-1962 
+ 13.4 
+ 0.02 
+ 33.0 
- 22.6 
0 .0 
+ 12.8 
- 13.9 
- 4 .5 
+ 17.1 
+ 16.8 
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Other changes in tttrkey production, 
Death loss was 14.8 percent in 1962 
compared with 11.0 percent in 1954. 
This increase was probably a year to 
year fluctuation rather than indication 
of a trend (table 3). A similar sam-
ple of flocks in Sanpete County for 
1961 had an average death loss of 
12 percent. The percentage of total 
loss during the brooding period was 
identical for 1954 and 1962. 
The increase of 33 percent in per-
centage of mash in the ration in 1961 
as compared with 1954 is significant 
and is one factor responsible for the 
improvement in feeding efficiency. 
Number of turkeys in tOP grade de-
clined more than 20 percent from 
1954 to 1962 and suggests a reliable 
trend based on Other evidence. Tur-
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key flocks in northern Utah were 
graded about 10 percent lower in 1962 
than in 1954. Percent of turkeys grad-
ing A in 36 Sanpete flocks in 1961 
averaged below the 1954 level. Either 
grade standards have been increased 
over time or deformities and other fac-
tors causing turkeys to be down 
graded are more prevalent in recent 
years. These data do not determine 
which. 
The other ratios shown in table 3 
are somewhat related to each Other. 
Hens were reared to the same weight 
in 1962 as in 1954 in 14 percent less 
time for a 17 percent increase in gain 
per head per day. Toms were reared 
to 12.8 percent greater weight in 4.5 
percent less time for a growth gain of 
about 17 percent from 1954 to 1962. 
PATHOLOGY 
( Contimted from page 98) 
This and short-time studies with col- age. This condition threatens their 
lege students have given a basis for a health during the later child bearing 
delimiting normal range of cholester- period. 
01 levels. These researchers have re- utrition studies are concerned 
ealed that fats rich in linoleic acid with nOt only the food consumed by 
(corn and cottonseed oils ) lowered man or animal but also with the rrans-
serum cholesterol levels while animal POrt of nutrients from the digestive 
fats did not. They found the change system to the ultimate cell for use. 
was dependent on initial serum level Cells are bathed in fluids which con-
and diet content of cholesterol. They tain, along with other nutrients, min-
demonstrated that varying levels of erals in ionic solution. In certain dis-
milk and protein consumption did not eases there is an imbalance of these 
affect serum cholesterol and lipid (fats electrolytes. Using a yeast, a physiol-
insoluble in water ) levels. Work on ogist is studying the role of enzymes 
lipid metabolism and the relation of through several pathways in ionic 
steroid hormones to lipid metabolism transport between cells and their 
in human subjects is continuing. bathing fluids. 
This nutritionist also showed that a Protein deficiency in man and 
hemorrhagic proliferative inflamma- animal is an important nutritional 
tion of the gums called gingivitis in problem in many of the undeveloped 
Navajo Indian children entering the countries. Such deficiencies result in 
Intermountain Indian school was the poor growth' poor feathers, fur, or 
result of vitamin-C deficiency. She hair; low resistance to infectious dis-
also demonstrated that girls with a his- eases and other disorders. A poultry 
tOry of rheumatic fever had signifi- nutritionist is studying amino acids, 
candy poorer diets than girls with no the building units of protein, in chick-
e idence of rheumatic fever. She en and turkey nutrition nOt to over-
found that teenage girls had lower lev- come a protein deficiency but to de-
els of nutrition than boys of the same termine how to produce a pound of 
chicken from a pound of feed. He 
has demonstrated that for optimum 
growth and health the right kinds of 
amino acids in the right proportions 
are essential. Diets with the amino 
acids out of balance cause just as se-
vere pathologic changes as those which 
lack protein. 
On OUI winter ranges water is some-
times scarce and the temperature cold. 
An animal nutritionist is studying the 
effects of water deprivation and cold 
temperature stress on animal perform-
ance. 
P ois ons ca'tls e dis ease 
Closely related to nutrition studies is 
the investigation of the effect of tOxic 
substances on the body. These may 
be present in the food as an excess of 
a normal substance or as a substance 
foreign to the normal diet. A new 
and challenging finding by a veter-
inary pathologist was that a chemical 
substance in certain range plants eat-
en during gestation would so alter the 
developing embryo that definite mal-
formations would be present in the 
new born. V eratrum californicum, 
commonly known as false hellebore 
or skunk cabbage, a range plant, when 
eaten by ewes pregnant between 10 
and 15 days causes a cyclopian type of 
malformation. It is also suspected that 
a toxic plant produces so - called 
"crooked calf disease " (deformed legs 
and spine and sometimes cleft palate ) 
when eaten by the cow at the right 
stage of gestation. These findings are 
leading to basic studies of what hap-
pens to the chromosome or DNA so 
that development of certain organs is 
changed or arrested. 
Several workers in nutrition and 
pathology have studied the effects of 
oxalates, the toxic principle in halo-
getOn, an abundant poisonous desert 
range plant. 
Industrial development, atOmic ex-
plosions, automobiles, and the use of 
agricultural chemicals have resulted in 
pollution of air, water, and food. The 
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effect on animals of such pollutants 
has been studied. Sheep in southern 
Utah were examined in the early 
1950's for effects of radiation from 
fallout. More recently the carry-over 
of radioactive iodine and strontium 
from hay and pasture into the milk of 
cows was evaluated. 
Fluorides in aluminum, phosphorus, 
and iron ores are given off into the 
air during processing resulting In 
fluorine contamination of forage. A 
12-year study of fluorosis, begun in 
1951, has culminated in the delinea-
tion of the effects of fluorides on dairy 
cows. The teeth and bones are pri-
marily affected and the clinical symp-
toms of physiological responses and 
structural changes have been associat-
ed and correlated with time and 
amount of fluorine consumed. 
In the study of fluorosis of cattle 
lameness was one sign of the disease. 
In the course of making differential 
diagnosis of the lameness of cattle a 
veterinary pathologist delineated a de-
generative arthritis. The disease in 
cattle was shown to have character. 
istics in common with a similar dis-
ease in man. 
Fluorine, detergents, and radium 
are modern day water pollutants. Fish-
ery biologists have determined their 
effects on trout. Fluorides kill trout in 
relatively low concentrations and en-
vironmental factors such as water tem-
perature, water hardness, chloride 
concentration, and age and size of 
fish influence which concentration is 
most active. Detergents in low con-
centrations kill trout by damaging the 
gills and stopping breathing. Radium 
is accumulated by fish in alarming 
proportions. Further studies on ef-
fects of radioactive materials are in 
progress. 
Soon after W orId War II work on 
the effects of insecticides in animals 
was begun and is still in progress. 
Standards and safe levels of intake of 
most of the common chlorinated hy-
drocarbons and organic phosphate in-
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secticides have been determined. Bio-
chemists and pathologists have dem-
onstrated that although adult ewes 
may consume various levels of dieldrin 
and appear normal, toxic amounts of 
the insecticide may be eliminated in 
the milk and be detrimental to nurs-
ing lambs. 
Failures in reproduction 
One of the largely unsolved prob-
lems of efficient animal production is 
reproductive failure. Four researchers 
physiologists in animal and poultry 
husbandry and veterinary medicine are 
attacking the problems from different 
approaches. One study with chickens 
involves the interaction of nervous 
functions and hormone control of re-
productive processes by the hypothal-
mus and pituitary glands. Another has 
to do with the influence of the hor-
mones, progesterone and estradiol on 
estrus, ovulation and fertilization rate 
in the ewe. Research is in progress on 
the changes in certain enzyme and en-
zymatic products in the female repro-
ductive tract under the influence of 
gonad stimulating hormones. In cattle 
the cause of early embryonic death 
within the first month is not known 
in all cases. One study is aimed at de-
veloping a method of diagnosing such 
deaths. 
Infectious agents of disease have 
been investigated. In the reaction of a 
host animal to infection sometimes it 
becomes sensitized. Such hypersensitiv-
ity results in an increase of one type f 
white blood cell, eosinophils, at the 
place of contact with the infectious 
agent. A physiologist with ingenious 
techniques is trying to determine the 
site of origin of the eosinophils. 
Virus diseases 
In the mid 1930's when equine 
encephalomyelitis was epidemic in 
horses of the country, an entomologist 
and a veterinarian demonstrated that 
mosquitoes were the transmitters of 
the virus, which causes the disease 
from horse to horse. 
Of the infectious agents the iruses 
are an interesting and challenging 
group since new ones are being un-
covered each year. A veterinary virol-
ogist and a veterinary pathologist are 
intensively studying a group of the 
larger viruses the psittacosis-lympho-
granuloma group. Recent work has 
demonstrated that these viruses cause 
a polyarthritis of lambs and calves. 
These viruses also cause abortion, 
pneumonia, and meningoencephalitis 
of cattle and sheep. Future research 
will be on the interrelation of these 
iruses to determine how they cause 
disease. 
Disease caused by bacte1'ia 
One of the most common and long-
est known bacteria, staphylococcus, 
causes a severe infection in turkeys 
with high economic losses. Bacteriol-
ogists have been studying the chemi-
cal makeup of these bacteria in order 
to develop methods of identifying 
strains and to produce an effective vac-
cine. Phage-typing and sero-typing 
are also being used in an attempt to 
determine the relation of staphylococci 
from turkeys to those found associated 
with other animals and man. A eter-
inary microbiologist is investigat-
ing the reaction of the turkey to 
staphylococcic infection with special 
emphasis on the mechanism by which 
the organism causes infection. Re-
searchers have developed methods of 
antibiotic (novobiocin) treatment. 
At the request of the National 
W oolgrowers Association, a study of 
abortions in ewes caused by a bac-
terium called Vibrio fetttS was ini-
tiated in 1953. Veterinary patholo-
gists working with colleagues in the 
other western states have developed 
an effective vaccine and have worked 
out the means of transmission of the 
disease. Ewes have been shown to be 
carriers and spreaders even though 
they rna y give birth to Ii ve healthy 
full-term lambs. 
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Another regional study is with an 
extremely small bacterium, commonly 
called PPLO. This causes a chronic 
respiratory disease in chickens and 
turkeys. The veterinarian studying 
this disease has demonstrated that a 
concurrent virus respiratory disease 
( infectious bronchitis ) with PPLO in-
fection is more damaging than either 
disease alone. The proof of enhancing 
the effect of an infectious disease by 
another gives a better understanding 
of field cases which more often than 
not are of multiple causation. 
A1~imal parasites 
Parasites such as protozoa, insects 
and worms also cause common infec-
tions of animals which result in con-
siderable economic loss. One of the 
protozoa, coccidia, produces an intes-
tinal infection in young animals often 
with fatal results. There are many 
species of coccidia in calves; the life 
history of several has been worked our 
after many years of study. Parasitol-
ogists and veterinary pathologists are 
now studying the immune response of 
calves in the hope of developing a 
means of control. They are also eval-
uating drugs in the treatment of 
coccidiosis. 
Another protozoan, a trichomonad, 
causes abortion and sterility in cows. 
Several parasitologists have been per-
fecting methods of diagnosis and eval-
uating treatments for these conditions. 
P hysio-patholo gy 
One type of cardiovascular failure 
in cattle results in "brisket disease" 
which was at one time attributed sole-
ly to high altitude. Several years of 
study by veterinarians has shown that 
while the low oxygen of high alti-
tudes influences the disease, it is not the 
sole cause. These studies have shown 
that cattle have structural peculiarities 
in the lung that may contribute to the 
condition. The influence of certain 
plants in the forage is also being in-
estigated. 
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THREE STAFF MEMBERS DIE 
During the past year three staff 
members died: 
F. V. OWEN 
Dr. Forrest Vern Owen, geneticist and head 
of the Crops Research laboratory of the U. S. 
Department of Agriculture on the Utah State 
University campus, died February 21 , 1963. 
He had been ill for some months. 
Dr. Owen received his B. S. degree from 
Utah State University in 1921 , his M. S. 
from Oregon State University in 1923, and 
his Ph. D. from the University of Wisconsin 
in 1926. 
He was associate biologist at the Maine 
Agricultural Experiment Station from 1926 to 
1930 when he became a member of the 
laboratory on sugar beet investigations of 
the U. S. Department of Agriculture in Salt 
lake City. The laboratory was moved to 
logan in 1960. 
Dr. Owen made a number of outstanding 
contributions in the breeding of sugar beet 
varieties resistant to curly top. He took a 'TIa-
jor part in the discovery and development of 
monogerm sugar beet seed. His discovery of 
a male-sterile plant in the spring of 1951 at 
St. George made possible the development 
of hybrid sugar beets. 
He belonged to many scientific and honor-
ary sacieties and received many honors for 
outstanding service in his chosen field . 
Dr. Owen is survived by his wife, Bernita 
M. O' Neal Owen and a son, Kipling Herbert, 
and a daughter, Judith Ann. 
D. W. PlnMAN 
Don Warren Pittman, retired professor of 
agronomy, died suddenly while working in 
his avocado grove near Vista , California, on 
September 1, 1963. 
As a member of the Experiment Station 
staff Professor Pittman's research extended 
over such broad areas as tillage, dry farm-
ing, fertilizer usage, new crops, saline and 
alkali soils, irrigation, crop rotations, and 
soil microscopy. He did some of the early 
work in the state on use of commercial fer-
tilizers. He was the author of a book, "Soil, 
the Foundation of Agriculture," published in 
the 1930's. In addition to his research ac-
tivities, part of his time was spent in teach-
ing classes in agronomy. 
Professor Pittman attended the second In-
ternational Congress of Soil Science in Mos-
cow, USSR, in 1930. He spent the years 1940 
to 1943 in Iran a s a consultant on soils and 
crops and was in China for a yea r in 1946 
helping to establish a sugar beet industry. 
He took his B. S. degree in agronomy at 
Iowa State College in 1914. Following grad-
uation he taught at Monticello, Utah, high 
school for a year and then came to the Utah 
Agricultural College to work on a master's 
degree. He remained at Utah State as a staff 
member from that t ime until his retirement 
on June 30, 1957. 
He is survived by his wife, Blanche Condit 
Pittman, former editor of Experiment Station 
publications. 
DAVID V. KOPLAND 
Death after a brief illness in September 
terminated a fruitful career of dairy re-
search for David V. Kopland. 
During 32 years with the USDA Dairy Field 
Station at Huntley, Montana, he and col-
leagues conducted extensive research and 
published their findings on pasture manage-
ment, feeding cows for milk production, 
proved sires, and other breeding experi-
ments. He was in charge of dairy work at 
the Huntley station for more than 20 years 
before moving to Utah State University with 
the USDA herd in 1961 to continue his de-
voted dairy studies here. 
He was a native of Wellington, Kansas, 
and a graduate from South Dakota State 
College. His wife, Janet Buyers Kopland, is 
living at Hyde Park, Utah. 
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research reports 
Plant production and 
water usage 
SCIENTISTS at Utah State University have discovered that plants with 
"cold feet" don't use as much water 
as they would under more comfortable 
circumstances. On the other hand, 
neither will they be as productive. 
Plants apparently are as responsive to 
physical comfort as we are. 
Some basic research by R. K. T ew, 
S. A. Taylor, and G. L. Ashcroft has 
thrown new light on the "why's" of 
plant production and water usage. In 
today's world, most people can pretty 
well control their environment. If it 
rains, we can keep dry; if it is tOO hot, 
we can seek shade; if it is cold, we can 
turn up the furnace. But the plant 
has to endure what we and nature 
provide. 
By learning more about why and 
how plants react to certain conditions, 
scientists hope to maximize water con-
servation possibilities and crop pro-
ductivity. 
The recent USU laboratory experi~ 
ments have definitely established that 
the temperature of the soil along with 
that of the surrounding air determines 
a plant'S rate of transpiration. And a 
plant'S transpiration rate is of vital 
concern to anyone trying to grow a 
crop and get maximum value from 
available water. Transpiration involves 
the passage of water through the plant 
from the roots, to the leaves, to the at-
mosphere. Much of this transpired 
water is wasted. Relatively small 
amounts of water are used by the plant 
for growth and reproduction. 
The scientists are now trying to fig-
ure out ways of reducing transpiration 
losses thus making more water avail-
able for crop growth. 
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Influence of stress on sheep 
T HIRTY-SIX sheep, individually fed for forty montbs, sbowed that 
the combined stress of feed, seasons, 
and pregnancy will cause variations of 
five microns in wool fiber diameter 
during the year. PrOtein differentials 
of 5, 7, and 9 percent during a win-
ter period of gestation cbanged wool 
fiber diameter. The prOtein levels 
did not have any influence on the av-
erage days of gestation per ewe, but 
they did result in a significant differ-
ence in the average pounds of lambs 
born. John Butcher 
Increased use of frozen foods 
I N LESS than a generation, frozen foods have grown from an uncer-
tain infancy to a multi-million-dollar 
industry deeply influenci9-g our food 
buying habits, bringing new conven-
ience to the kitchens and tables of 
America, and providing an expanding 
ma.rket for farm products. 
As we observe the tremendous va-
riety - literally ranging from "soup" 
to "nuts" - that is available in the 
frozen food department of any gro-
cery store, it's difficult to realize that 
virtually all of this has come about 
within the past 20 years. 
Today's frozen food industry, ac-
counting for more than 7 billion 
pounds of food with an estimated re-
tail value of some 4 billion, is cer-
tainly a modern marketing miracle. 
Practical methods of preserving food 
by freezing were developed in the 
1920's - but the infant industry 
through the thirties was in the posi-
tion of being "all dressed up with no 
place to go" since the facilities for 
marketing frozen products just didn't 
exist. 
During the 1940's a whole new, spe-
cialized marketing system was devel-
oped. Transportation, packaging, stor-
age and handling, and retail store mer-
chandising techniques geared to mov-
ing frozen foods in volume have all 
been developed since World War II. 
U. S. Department of Agriculture 
and experiment station research teams 
have made extensive studies on a wide 
variety of frozen foods to determine 
what happens under different storage 
temperatures for varying lengths of 
time. These time-temperature studies 
are aiding processors, distributors, and 
consumers to maintain the original 
high quality of frozen foods in storage 
and handling from the processing plant 
to the dinner table. 
Other research has contributed to 
the development and precooked froz-
en foods using poultry and has helped 
develop improved methods of process-
ing and freezing poultry meat. 
Junction angle does not aHect 
eHiciency of drain tile lines 
UNDERGROUND agricultural drain tile lines can be laid more rap-
idly and at less expense - without im-
pairing their efficiency - by joining 
side lines to the main at the most con-
venient angle. 
Side lines (laterals) are customarily 
joined to the main line at a 45-degree 
angle. But research shows that de-
signers can disregard the junction an-
gle, since it has practically no effect 
on the operation of most agricultural 
drain tile systems. 
The engineers say their findings may 
also be significant in designing other 
pipe systems - for example, those 
used for air conditioning, water sup-
ply, and some sewers. 
Joining agricultural tile lines at a 
45-degree angle has been costly. Where 
tile systems cannot be designed with 
the laterals approaching the main at 
45 degrees, the trenching machine 
must be halted at each junction. 
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CO TRIBUTIONS TO RESEARCH 
August 1 to November 1, 1963 
National Inditutet of Health 
National Sci.nc. Foundalian 
Air Force Office of Scientific 
...... rch 
AIr Force • ret. a.d 
.,.., .......... eo. .. 
$108,624 for a eraduate proeram in cancer 
r ..... rch 
$42,441 for graduate trainine in speech 
patholoeY and audialOlY 
$13,752 for a study of the photo-chemistry 
of riboflavin 
$14,700 for an und.reraduate science edu-
cation prOiram in wildlif. r.lOurces 
$9,100 for r ..... rch equipment in chemistry 
$1,750 for an und.reraduate science educa-
tion proeram in chemistry 
$14,741 for study of the effect of struc-
tural chane.. on the pyrolysis of esters of 
oreanle and inoreanic adds 
$17,145 for a kinetic and substituent effect 
study in 80S pha .. , homOieMOUs ....... 1 
decoMposItIoft of orwanic anet inorwa" ... 
...... orwanle add., and of their 
n ..... _ and sulfur ana'" 
$7,000 for tu ... ., "... 
$6,600 for 
Insecticide residues found 
in wild pheasants 
R lD f in cticid ha e b n found in ti ue f a gr up f 
ph a ant c II Ct d by p r nnel f th 
tah Deparrm nt f Fi h and am 
in th icinity f D Ita tah in 
t b r f 1962. Dieldrin a det cred 
in eery bird and DDT wa al 0 pr -
nt in m t ca e. Dieldrin in dy 
fat ranged fr m 0.4 t 1.0 ppm and 
DDT wh n pr ent fr m 0.5 to 3.5 
ppm. In Ii r fat much rater quan-
t1t1 were fund (di Idrin 5 t 25 
ppm' DDT 10 t 11 ppm ) . Th 
re idu pr bably curr d beau e of 
the u e of 10 c n-
trolling in 
The pr nc f in ecticid 
in uch a min r fda ph a ant 
would not b con ider d a hazard u 
t anyon eating them alth ugh th 
re idu s gread exce d p rmitted I 
el in f d ( the t leranc f r dieldrin 
i 0 ppm and 7 ppm f r DDT in th 
fat f meat ) . 
The striking diff renee b twe n 
th amount f in cticid fund in 
b dy fat and in Ii er f~ t i n t gen-
rall br ed in th r animal and 
pre nt an interesting re arch t pic. 
C mpari n f the e I el in ph a -
ant with th e fund by ther w rk-
r will b made. The p ibilitie f 
further r earch n th ff Ct f th 
in ecticide n the ph a ant p pula-
n n hould be expl r d. 
J. C. treet a iat r 
Animal Hu b ndr 
J. B. Low leader tah C p ra-
n e Wil life Re arch nit 
• 
Dryland wheat farmers of Box Elder 
County are purchasing a 40-acre parcel of 
land in northern Blue Creek Valley which 
will be given to Utah State University. The 
land will be used by the Agricultural Experi-
ment Station as a research laboratory for the 
study of dry farming methods. This is the 
fourteenth off-campus research center un-
der Station supervision. 
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